Opioids in cerebrospinal fluid in hypotensive newborn pigs.
This study was designed to determine if opioids were detectable in cerebrospinal fluid (CSF) and if these concentrations were altered by hemorrhagic hypotension. This study was further designed to determine the effects of topically administered opioids on pial arteriolar diameter during normotension and hypotension. Closed cranial windows were used to determine pial arteriolar diameter. Periarachnoid cortical and cisterna magna CSF was collected from piglets during normotension and hypotension (systemic arterial pressure decreased from 63 +/- 1 to 33 +/- 1 mm Hg). Opioid profiles were assessed qualitatively by radioreceptor assay, and individual opioids were measured quantitatively by radioimmunoassay. Periarachnoid cortical and cisterna magna CSF methionine enkephalin-, leucine enkephalin-, dynorphin-, and beta-endorphin-like receptor active values all were increased by hypotension. When quantified by radioimmunoassay, periarachnoid cortical CSF values for methionine enkephalin-like immunoreactivity were 1,167 +/- 58 and 2,975 +/- 139 pg/ml for normotension and hypotension, respectively. Periarachnoid cortical CSF radioimmunoassay values for dynorphin-like immunoreactivity were 15 +/- 2 and 28 +/- 2 pg/ml for normotension and hypotension, respectively. When applied topically to the cortical surface, synthetic methionine enkephalin increased pial arteriolar diameter (134 +/- 4, 158 +/- 4, and 163 +/- 4 microns for control, 574 pg/ml [10(-10) M], and 5,740 pg/ml [10(-9) M], respectively). Similarly, topical synthetic leucine enkephalin and dynorphin elicited pial arteriolar dilation. However, beta-endorphin produced arteriolar constriction. Hypotension attenuated methionine and leucine enkephalin-induced dilation and reversed dynorphin-induced dilation to concentration-dependent constriction. beta-Endorphin-induced constriction was not changed by hypotension. Therefore, opioids could contribute to the control of the cerebral circulation during hypotension.